Increased ketogenesis in hyperthyroid rats metabolizing ethanol.
The levels of various metabolites were measured in freeze-clamped samples of liver from triiodothyronine-treated and control rats to which either saline or ethanol (2.5 g/kg body weight) had been administered 2 hours earlier. It was found that ethanol led to a sharp increase in the hepatic acetate concentration in both hyperthyroid and euthyroid rats whereas lactate and pyruvate concentrations were lowered in both groups. The lactate/pyruvate ratio rose significantly in euthyroid animals that had received ethanol but the ratio remained relatively low in hyperthyroid rats. The adenine nucleotide phosphorylation potential, already low in hyperthyroid rats, was further lowered by ethanol. However, the most remarkable difference between the responses of euthyroid and hyperthyroid rats to ethanol was in the hepatic concentrations of ketone bodies, particularly 3-hydroxybutyrate. In control animals, administration of ethanol did not affect either the acetoacetate or 3-hydroxybutyrate concentration but, although the level of ketone bodies in the livers of hyperthyroid rats that had not received ethanol was the same as that of controls, there was a greater than fivefold increase in the 3-hydroxybutyrate level when ethanol was given. While this increase in ethanol-dependent ketogenesis is not explicable at this stage, hyperthyroidism did not increase the activity of cytoplasmic acetyl-CoA synthetase, an enzyme that is probably involved in the formation of ketone bodies from ethanol-derived acetate.